We have analyzed the spectrum of the quasar PKS 1232+082 obtained by Petitjean et al. (2000) . HD molecular lines are identified in an absorption system at the redshift z = 2.3377. The column density of HD molecules in the system is estimated, N (HD) = (1 − 4) · 10 14 cm −2 . The temperature of excitation of the first rotational level J = 1 relative to the ground state J = 0 is T ex = (70 ± 7) K. This is, to our knowledge, the first detection of HD molecules at high redshift.
INTRODUCTION
The relative abundance of deuterium [D] /[H] formed during Big Bang nucleosynthesis is one of the key parameters of contemporary cosmology because it is the most sensitive indicator of the baryon density in the Universe.
Deuterium abundance at early cosmological epoch (10-14 Gyrs ago) may be determined from high-redshift quasar spectra. Until now, only atomic lines of D I and H I have been used for measuring relative abundances of D I and H I. However, this method meets serious difficulties. D I and H I wavelengths almost coincide, viz λ(H I)/λ(D I) = 1.00027. Moreover the column densities of DI and HI differ by a factor of 10 −4 − 10 −5 . Therefore, D I lines are very weak and practically undetectable when the column density of hydrogen is low. In case the hydrogen column density is high enough, H I lines are saturated and broadened, so that D I lines are lost in the H I lines. Nevertheless this is an independent access to the deuterium abundance in these remote clouds. Up to now HD lines have not been identified in quasar spectra. Moreover, for a long period, from 1985 to 1997, the only molecular absorption system was known, viz H 2 system at z abs = 2.811 imprinted in the spectrum of PKS 0528-250 (Levshakov & Varshalovich, 1985) . Today only four reliable absorption systems of molecular hydrogen H 2 are known in quasar spectra Levshakov et al., 2001) and no other molecules are detected in their optical spectra.
RESULTS OF ANALYSIS OF PKS 1232+082 SPECTRUM
Here we report on identification of HD lines of absorption system at z abs = 2.3377 in the spectrum of PKS 1232+082 (z em = 2.57 and m V = 18.4). It is the first identification of redshifted HD molecules, to our knowledge.
The high resolution spectrum of PKS 1232+082 was observed using UVES with the 8.2-m Telescope VLT of ESO by Petitjean et al., (2000) . The spectrum contains a strong absorption system of molecular hydrogen H 2 at z abs = 2.3377 found earlier by Ge & Bechtold (1999) .
We Table 1 . The spectroscopic data of laboratory lines are taken from measurements by Dabrowski & Herzberg (1976) and oscillator strengths by Allison & Dalgarno (1970) . The weighted mean value of the redshift parameter for the HD absorption system measured reads z abs (HD) = 2.337700(5) , in good agreement with z abs (H 2 ) = 2.33771 .
According to our estimates, the column densities of HD molecules in the ground state J = 0 and the first rotational state J = 1 are
The population of the first rotational level relative to the ground state may be characterized by the excitation temperature:
However, the R(1) lines have low S/N ratios, so that this value may be considered as an upper limit of T ex . New observations with higher S/N are necessary to confirm the lines from the J=1 level.
A In conclusion, we emphasize that the detection of HD molecules in absorbing matter at such high redshift may be important to understand the formation of the first generation of stars because HD molecules might be important cooling agents in the primordial condensations where heavy elements were in deficit l REV c Petitjean et al. (2000) . The bold solid line shows the HD theoretical spectrum. 
